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[Detailed Description of the Preferred Embodiments] 
5 An embodiment of the present invention will be 

described below with reference to drawings. Fig. 1 is 
a side view for showing a portion on the interior side 
of the car of an electric power steering apparatus 
according to a first embodiment of the present 

10 invention. In Fig. 1, a reference numeral 1 denotes a 
steering column. The steering column 1 is fixed to 
cross members 7 and 9 serving as structural members of 
the car through a tilt bracket 3 and a pivot pin 5 . A 
steering upper shaft 11 is rotatably supported inside 

15 the steering column 1, and an electric assist mechanism 
19 which consists of an electric motor 13, a reduction 
gear box 15, an output shaft 17, and so on, is 
integrally formed in the leading end portion of the 
steering column 1. In case of the present embodiment, 

20 the reduction gear box 15 is formed of aluminum alloy 
by casting, and the pivot pin 5 is rotatably inserted 
in a pivot bracket 21 which is secured to the front end 
surface of the reduction gear box 15. In Fig. 1, a 
steering intermediate shaft 23 is coupled to the 

25 leading end of the output shaft 17 through a universal 
joint 25. 
[0009] 

A steering wheel 2 7 is attached to the rear end 
of the steering upper shaft 11. When the driver 
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rotates the steering wheel 27, the rotational force 
thereof is amplified by the electric assist mechanism 
19, is then transmitted to the steering intermediate 
shaft 23 through the output shaft 17, and is further 
5 transmitted to a steering gear in a lower part of the 

car body through an unrepresented steering lower shaft. 
[0010] 

In the first embodiment, as shown in Fig. 2, the 
steering column 1 is comprised of an inner column 31 

10 which is formed of a steel pipe and is positioned on 

the side of the steering wheel 27, and an outer column 
33 which is extended backward from the reduction gear 
box 15. Also, the steering upper shaft 11 is comprised 
of an outer shaft 35 on the side of the steering wheel 

15 27 and an inner shaft 37 on the side of the reduction 
gear box 15. In case of the first embodiment, while 
the inner column 31 is fitted in the outer column 33 to 
be slidable, the outer shaft 35 is fitted on the inner 
shaft to be slidable only in the axial direction, 

20 thereby constituting an expandable portion 39 of a 

telescopic mechanism. In Fig. 2, members denoted by 
reference numerals 41 and 43 are rolling bearings which 
are interposed between the inner column 31 and the 
outer shaft 35. 

25 [0011] 

As shown in Fig. 2 and Fig. 3 (which is an 
enlarged cross sectional view ta)cen along the line A- A' 
in Fig. 2), a horizontal pair of substantially 
cylindrical loclc bloclcs 51 are retained at the lower 
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end of the rear portion of the outer column 33. Each 
of these lock blocks 51 comprises a slope surface 53 
which faces the outer peripheral surface of the inner 
column 31 inside thereof, and the outer end surface 
5 thereof is protruded from a side surface of the outer 
column 33 by a predetermined amount. While a through 
hole 54 is formed in an axis of the lock block 51, an 
arc- shaped elongated hole 55 around the pivot pin 5 is 
formed on the tilt bracket 3, and a lock bolt 57 is 

10 inserted through the through hole 54 and the elongated 
hole 55- The lock bolt 57 is thread-engaged with a nut 
61 which is integrally formed with a lock lever 59. In 
the drawings, a member denoted by a reference numeral 
63 is a bolt for clamping the lock lever 59 and the nut 

15 61. 

[0012] 

A mode of an operation of the first embodiment 
will be described in the following. When the position 
of the steering wheel 27 become inappropriate due to 

20 change of drivers, or the like, in the electric power 
steering apparatus of the first embodiment, the driver 
first turns the lock lever 59 to an unlocking side, so 
as to loosen the nut 61 with respect to the lock bolt 
57. Thereupon, the axial force of the lock bolt 58 

25 acting on the tilt bracket 3 and the lock block 51 is 
extinct so that the steering column 1 becomes rockable 
in a predetermined amount upon the pivot pin 5 and, at 
the same time, the innei? column 31 and the outer shaft 
35 become slidable in a predetermined amount with 
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respect to the outer column 33 and the inner shaft 37. 
With this arrangement, the driver can perform a tilt or 
telescopic operation of the steering column 1, thereby 
adjust the steering wheel 27 to a desired position. 
5 [0013] 

In this case, since the expandable portion 39 of 
the telescopic mechanism is provided above the electric 
assist mechanism 19, there is generated no movement of 
the electric assist mechanism 19 by the telescopic 

10 operation. Also, since the electric assist mechanism 
19 is positioned immediately above the pivot pin 5, an 
amount of movement of the electric assist mechanism 19 
upon the telescopic operation is reduced to the minimum. 
As a result, unlike in the conventional apparatus 

15 described above, there is no need of securing a wide 

space for movement of the electric assist mechanism 19 
in the vicinity of the steering column 1, so that a 
higher degree of freedom in designing the apparatus in 
the vicinity of an installment panel can be attained. 

20 [0014] 

Upon completion of the positional adjustment of 
the steering wheel 27, the driver turns the lock lever 
59 to a locking side, thereby clamping the nut 61 to 
the lock lever 59, conversely to the former case. 
25 Thereupon, the tilt bracket 3 is sandwiched with 

pressure by and between the lock bolt 57 and the nut 61 
to be elastically deformed, thereby pressing the lock 
block 51 inward. Wl«^h this arrangement, while the 
outer end surface of the lock block 51 is brought into 
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pressure contact with the inner surface of the tilt 
bracket 3, the slope surface 53 of the lock block 51 is 
brought into pressure contact with the outer peripheral 
surface of the inner column 31. As a result, the 
5 steering column 1 is fixed in a tilt direction owing to 
the frictional force between the tilt bracket 3 and the 
lock block 51, and at the same time, is fixed in a 
telescopic direction owing to the frictional force 
between the lock block 51 and the inner column 31. 
10 [0015] 

As described above, in the first embodiment, the 
tilt operation and the telescopic operation can be 
performed at the same time by operating the single lock 
lever 59. As a result, the positional adjustment of 
15 the steering wheel 27 becomes very easy and, at the 

same time, the entire length of the steering column 1 

can be reduced. 

[0016] 

Fig. 4 is a longitudinal section view for showing 
20 an essential portion of the steering column 1 according 
to a second embodiment of the present invention. In 
the second embodiment, a fit portion between the inner 
column 31 and the outer column 33 is changed from that 
in the first embodiment. Other arrangements and 
25 effects are the same as those in the first embodiment 
so that redundant description thereof will be omitted. 
[0017] 

As shown in '/Fig. 4, the second embodiment employs 
a structure in which a sleeve 71 which is formed of a 
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Steel pipe is fitted on and secured (by welding) to the 
leading end of the outer peripheral portion of the 
inner column 31 and the outer column 33 and the sleeve 
71 slide each other. With this arrangement, the 
5 supporting rigidity of the inner column 31 by the outer 
column 33 is improved so that there is a little 
possibility of deformation of the inner column 31 even 
when, for example, the driver put his weight on the 
steering wheel 27. Note that on the inner peripheral 
10 surface of the sleeve 71 there is formed an annular 
groove 7 3 at a position corresponding to the rolling 
bearing 43 so that an unnecessary pressing force or the 
like does not work on the rolling bearing 43. 
[0018] 

15 The specific embodiments of the present invention 

are as described above. However, the present invention 
is not limited to these foregoing embodiments. For 
example, in the foregoing embodiments, the tilt 
direction and the telescopic direction of the steering 

20 column are fixed by the use of the lock block. However, 
a various other fixing method publicly known can be 
employed. The specific configurations, and the like, 
of the electric assist mechanism, the tilt mechanism 
and the telescopic mechanism can be appropriately 

25 changed within the scope and spirit of the present 
invention . 
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